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Southern Division

Naval Facilities Enginecring Command
ATIN: Mr. Dana Gaskins, Code 1857

2155 Eagle Drive, P.O. Box 190010

North Charleston, South Carolina 29419-9010

Subject: Source Reduction Remediation Goals for the Preliminary Economic, Evaluation
- Report, Old Plating Shop, NAS JAX

Dear Dana;

Pleasc find enclosed ABB’s evaluation of soil reduction remediation goals for contaminated soils
beneath the Old Plating Shop. The memo presents the methods used to calculate and cvaluate
soil clean up levels with regards to varying risk levels ranging from 10*1t0 106 The intent of the
memo is to evaluate source reduction with regards (o supporting a more quantitative evaluation
of residual risks during the RUFS for OU-3 . A primary factor in the cvaluation was comparing
the propased excavations required for each source reduction scenario against the concrete slab
removal proposed for the Old Plating Shop demolition (i.e. evaluating the cconomics and logistics
of excavating additional concrete and soil versus the risk reduction gained),

The memo presents arcel extent of excavations to meet risk reductions of 10, 103 and 106,
The excavations range from approximately 3500 yid3 (for 1076 and 103 risk levels) to 700 yrd3
(for 104 risk level). These cstimates assume the excavations would average a three foot depth.
Additionally, if a cost of $130/yrd? is assumed to be representative for transportation and disposal
of the excavated material to a hazardous waste landfill, the excavations represcnt cost from
$455,000 to $91,000 (5130/1d3 was the average cost used for the focused FS at QU-2).

Considering the intent of the source reduction ection for the Old Plating Shop, it is recommended
that contaminated soils be removed from beneath the Old Plating Shop concrete slab that will
result in residual soil concentrations that are protective (o groundwater 1o & 104 risk Jevel.
Results of Southern Divisions evaluation and selection will be incorporated into the Preliminary
Economic Evaluation Report (PEER) that will be incorporated into the CERCLA record for the
site under the "Time Critical” path the Navy is following for this interim action.

Should you have any question regarding this matter, pleasc do not'_h_esitalc to call Peter Redfern
of me at (904) 269-7012. - -

Very truly yours,

ABB ENVIRO NTAL SERVICES, INC.

’

se M. Tremaine
Senior Scientist .

cc: - Peter RCdféfﬁ

File ABB Environmental Services, Inc.
1534 Kingslsy Avenus . Talaphone (904) 289-7012
O7577:003 Suite 127 Fax (804) 204.5832 ’

Oranga Perk, Florica 32073



vy
'

Introduction

The interim source reduction action objective for the plating shop is to reduce the contamination
in the soil underlying the concrete slab of the Old Plating Shop, thereby reducing the potential
for degradation of groundwater quality. The reduction action addressed in this memo is not
intended to be the final action at the site, but is an opportunistic action taken as part of the
demolition of the above grade structure and portions of the concrete slab at the Old Plating Shop
located in Building 101. This area will be further investigated during the overall RI/FS under -~
CERCLA for OU3.

This memorandum presents potential intcrim soil remediation levels of organic and inorganic
constituents that ar¢ protective of groundwater 'I‘hesc levels were caleulated based on an
acceptable cancer risk of 1x 106 1x 1079 or 1 x 10 or a noncancer hazard quotient of 0.1, 1.0
or 10. Potcntial contamination of groundwater from soxl is the only route of exposure consxdcre,d
because upon completion of the demolition activities this site will be capped by construction of a
new concrete slab and building, thus preventing receptor contact with soil.

Method

Soil samples collceted from the plating shop (Enscarch 1994 remediation) were analyzed for the
Target Analyte List (TAL) inorganics and Target Compound List (TCL) organics. The maximum
concentration for cach analyte detected at the Old Plating Shop was compared with the proposed
USEPA soil screening levels (SSLs) protective of groundwater. If the concentration detected
onsite exceeded the SSL or if there was no analyte-specific SSL available, calculation of a site-
specific soi] clcan- -up level protective of groundwater was considered. Other soil concentrations
considered as screcning levels were soil clcan-up Icvels goals based on leachability developed by
the State of Florida (FDEP, 1994), and the maximum concentration of contaminants in TCLP
leachate (USEPA, 1993), assuming a 20-fold dilution from soil to leachate. The State of Florida
has not derived SSLs for inorganics, but defers to TCLP values. The TCLP values were
developed to characterize solid waste relative to land disposal, and are not designed to be
protective of human health. Since the goal of this memorandum is to devclop source removal
rccommendations that are protcctive of human health, the Florida and TCLP screening levels
were considered inconsistent with these objectives, and were not used in this evaluation.

Table 1 summarizes the maximum concentration of analytes found onsite and the proposed
USEPA screening levels. Based on comparison to the SSLs, potential contamination of
groundwater from compounds in soil was considered for constituents with "Yes” in the "Retained"
column. Analytes dctcctcd for whxch therc were no SSLs were also retained for furthcr
consxdcratxon T

'The USEPA (1994a) equation presented in Table 2 was uscd to calculate soil clean-up levels
protective of human health associated with ingestion ol groundwater, This equilibrium soiliwater
partition equation describes the ability of contaminants to sorb to organic carbon in soil (Dragun,
1988). It has been adjusted to relate a sorbed conceatration in sofl to the analytically measured
total soil concentration. In the equation, the movement of organic constituents through soil is
characterized using the content of organic-carbon in soil (foc) and an organic carbon/water
partition coefficient (Koc). The mobility of i inorganics in soil is more complex and is affected by a
number of paramctcrs, most significantly pH. The clean-up levels for inorganics were derived :
using the equation in Table 2, however inorganic-specific Kd values, modeled over a range of soil -

pH values (4.9, 6.8, and 8.0) identificd by the USEPA (1994b), were used in the equation in placc |

of the Koc x foc parameters. In lieu of site-specific values, non—analylc specific parameters vsed
in the cquauon are USEPA (1994a) default values. :
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Table 1

Comparison of Maximum Concentration Detacted On-site to Soll Screening

Levels Consldered Protactive of Groundwater

Analytss Maximum Concentration USEPA B8L Retained?
DAF = 10 ! :
Metals {mglkg)
Aluminum 550 Yes
Arsenle 317 15 No
Cadmium a4 6 Yos
Caleium 31400 No?
Chromium 2940 19 Yos
Cobalt 104 Yes
Copper an Yes
ron 16000 No?
Lead 442 Yes
Magneslum 2330 No?
Manganese 113 Yaz
Mercury 0.91 3 No
Nicke! 20 21 Yeos
Selanlum 2.7 3 No
Silver 118 Yes
Thallium 5.5 0.4 Yes
Vanadium \ 18.14 Yeos
Zne ~ oL 297: 42000 No
Cyanide (mg/xg) N 10.2 Yes
Volatile QOrgaale Compounds Imglkg) .
Acetone 0.2 8 No
2-Butanone 0.018 Yes
Chlarobenzens 0.028 0.5 No
Chloromathane .03 Yes
1,2 Dichloroethana 0.017 0.2 No
Ethylbanzene 0.088 B No
4.Methyl-2-Pentanana 0.083 Yes
Toluene 0.052 5 No
Trichioroathens 0.41 0.02 Yes
Xylene (total) 0437 74 Nao

See notes at end of tabls.




. ‘Table 1 (Cont,)
Comparison of Maximum Concsniration Detected On-site to Soil Screening
Levels Considered Protective of Groundwater
- Anslytes Muximuen Concantration USEPA §SL Retainad?
DAF = 10 :
SamiVelatile Organle Compeunds (mgfkg!
Acenaphthene .27 200 Ne
Anthracens 0.3 4300 No
Benzo (a) anthracena 18 a7 Yes
Banzo (a) pyrene - 1.7 4 Ne
Banza (b) flusranthene 26 4 No *
Benzo (g h i) perylena 1.1 Yac
bis (2.ethylhexyl) phthalate 7 11 Na
Butylbanzylphthalata 1.4 63 No
Carbazols 0.49 0.5 No
Chrysene 28 1 Yeos
Dl-n-aetyl Phthelate 1.4 14000000 No
Dibenzoturan 012 Yes
1,2-Dichlorobenzens 1.3 6 Na
Fluoranthens 4.2 980 No
Pluorene : "0.18 160 Neo
indane (1 2 3-e¢) pyrene 1.2 35 No
Phenanthrene "\‘ 26 Yoz
Pyrens “ : . 29 1400 o No
T " DAF = Dilution/Attenuation Factar” |
t These campounds are considered sssentlal nuidents and wre not coneldersd for soll clean-up,

The target soil leachate concentrations for inorganics and orgamcs are based on a _gtablc
health-based concentrations associated with cancer risk of 1x 10'§ 1x 1050r 1 x10% or 2
noncancer hazard quotient of 0.1, 1.0 or 10, assuming ingestion of groundwater by an adult as
described in RAGS (USEPA, 1989). The one exception to this is the target soil leachate
concentration for copper, which is based on the maximum contaminant concentration goal
(MCIL.G) because there is inadequate information for the calculation of a reference dose. Based
on the average (arithmetic mean) site-specific pH of 7.8, the Kd values for a pH of 8.0 (USEPA,
1994b) were used to calculate soil clean-up levels for inorganics. Chemical specific Kocs and
Henry's Law Constants for organics are from the literature.

Results

Presented in Tables 3 and 4 are potential interim soil remediation levels, considered to be
protective of groundwater. Thesc clean-up levcls are calculated based on concentrations
associated with acceptable cancer risks of 1x 10°%, 1x 10~ or 1 x 10 or noncancer hazard
quotients of 0.1, 1.0 or 10. These levels of risk were chosen because they are indicative of an
acceptable level of exposure s defined in the National Contingency Plan (USEPA, 1990). In
addition, a cancer risk of 1x10°5 or less is considered to be de minimis The range of noncancer
hazard quoticnts chosen are centercd around one, a value generally considered to be without
deleterious effects, even for sensitive individuals. These interim clean-up levels are sufficient to
_reduce the potential impact to groundwater from soil, howcvcr. funher conslderatlon of potcntlal S
nsks and hazards will be addrcssed in the OU-3 RI/FS -
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Soil Clean-up Level Partmonlng ;:g!:tlgn tor Migratlon to Ground Water |
Q Soil Clean~up Level (mglkg) = C,, [Kp + .(,__".’.,:.o"il)l
- _ , Py
Paramater Delinltion Dafasit Refsrence ar Equation
Co Target soli ieachats concantratio Chemical epesifio {mg/L) Calouiated
Ky Sollwater pantition coefficlent Chemical specifio (L/xg) K, x 1, for organics
Inorganie-spaciiic K,
Ky Sail organic earbon/watar partition cosfficlent  Chemical specifio (L/ko)
fo Fraction erganic carbon In solil 0.2% (0.002 g/p) USEPA, 1994a
6, ) Water.filled ¢2ll porosity 03 WX py
w Average Soll Molsture contant 20% (0.2 K yree/ Ky USEPA, 19942
P Dry scil bulk dengity 1.5 (kg/L) (1-n) x o,
n $oil porosity : 0.43 (L g /L 1) USEPA, 1994
2 goll particle denslty 265 (kg/t) USEPA, 19942
8, Air-fillad :gll por;.fuily . 013 (L /L3 .. De8,
H Henry's Law Constant A | Chamical specific {atm:m3/mal)
. H Henry's Law Constant h ) Unitiess . Hx 41, where 41 la a
unlts conversion factor

Please note, the following analytes, copper, lead, 2-butanone, chloromethane, and 4-methyl-2-
pentanonc, had intcrim soil remediation levels protective of groundwater calculated because there
were no analyte-specific SSLs available for comparison.

The objective of this memo is not to include the quantitative assessment of analytes for which
there is inadequate data. This aspect of the risk assessment will be considered as part of the more
inclusive RI/FS report prepared under CERCLA for OU3. As a result of this action, soil clean-
up Jevels were not calculated for the following anslytes because of the lack of quantitative
mformatlon to assess partitioning of inorganics in soil:

aluminum
cobalt
manganese
silver
vanadium
cyanide

e & ¢ O 9 9

Additionally, no soil clean-up levels were calculated for béhid(g,h,i) perylene, dibenzofuran or
phenanthrene because adequate quantitative toxicity information is not available,

4.



Table 3
Site-Specitic Clean-up Levels Protective of Groundwater Based on an Acceptable Range
of Cancer Risks

Compound [ Maxioum Comcantravon | tx00% ] axw® 1 1xaet

Valatile Drganic Compounds (mp/kg) - _ _
Trichlorosthene 011 D.00374 0.0374 0.374

Semi-Volatile Organte Campounds (myfkg)
Banza(a)antnracene 1.8 0.322 3.22 322
Chrysane 28 0.467 4.87 . 487

Table 4
Site-Specific Clean-up Remedistion Levels Protective of Groundwater Based on a Range
of Noncancer Hazard Quotients

Cempound l Maximum Concentation I 2.4 T 1 T 10
Matals tmgig)' .
Cadmium %4 az21 821 a1
Chremlum (haxavalent) 2940 0.259 2.58 25.9
Copper : an 37100
Lead i . 442 4007 400’ a00?
Nicket T 90~ | 108 105 1050
Thallium 55 - . 0.0281 0.251 2.81

Volstite Organic Compaunds {mplkgl

2-Butanons ) 0.018 0.458 4.58 458
Chioramethane 0.053 0.00817 0.0817 0.817
4-Methyl-2.Pentanana 0.053 0.0696 0.698 8.6

1 Kd values wers avallable for the followlng metals:  Arsenic, Badum, Barylium, Cadmium, Chromlum

(hexavalsnt), Copper, Marcury, Nickel, Selenium, Thalllum, and Zinc (USEPA, 1994b).

2 For copper, & soll cisan up level was proposed using the MCLQ of 1,3 mg/L.

3 USEPA Offics of Solld Waste and Emergency Responss (OSWER) Directive #9355.4.12, dated July 14, 15954
Interim recommendad soll clagnup fevel at Superfund sites for residential settings,

The equation used to calculalc the interim soil remediation levels relates concentrations of
contaminants adsorbed 1o soil organic carbon 10 soil leachate concentrations in the unsaturated
zone. Contaminant migration through the unsaturated zone to the water table and ground water
transport in the saturated zone generally reduces the soil leachate concentration. To account for-
this reduction a DAF or dilution/attenuation factor is applied. The values presented in Tables 3
and 4 are reportcd assuming there is no attenuation or dilution of the contaminant (i.e., the
coneentration at the receptor point is equal to the concentration in soil leachate as it leavcs the
source). A USEPA (1994a) default value of 10, determined by weight of evidence, can be.
applied, or site-specific valuc can be calculated using the following mixing zone equation.
Application of this DAI-‘ will reduce thc amount of clean-up ncccssary et the plaling facxhty

Maxxmum concentrations of chromium, cad:mum. and thallium were cvaluated with rcgard to soil

volumes that would need to be removed depending on the level of protectiveness selected,

Interim remediation, based upon these maximum concentrations, would also encompass all other
.5- -




contaminants that would rcquire removal under the different pratectiveness scenarios.

mrorat
3d

Figurc 1 illusirates the propose e oV 1

chromium, cadmium, and thallium which teprescnt maximum concenirations for these metals at
depths ranging from 0-18" to 3-24" below land surface. When these concentrations are evaluated
with respects to the varying proposed interim soil remediation levels for the three hazard index of
0.1, 1.0, and 10 (representing risk equal to 10-6to 104 the arcal extent of soil removal changes

significantly. .

v
1o be removed and the concentrations of

A ara 3
aa it Ht JUER S P =030 §- 1% 01 -~

rea of co

Figure 2 illustrates the arcal extent of soils that would require removal under the three
protectiveness scenarios, As indicated by Figure 2, removing soil to the 0.1 and 1.0 hazard index
(equal to 106 and 107 risk) would requirc excavation outside the proposed area for concrete
removal 10 the boundary of the soil samples collccled. Interim soil remediation to the 10 hazard
index (equal t0 104 risk) approximates the proposed concrete removal area and would be
supportive of the objective to reduce source contamination for protectivencss of groundwater
quality with quantitative evaluation of residual risks being conducted during the RI/FS for OU-3.

Uncertainty

The conceptual modcl used by the USEPA to develop the guidance used in this memo, is .
protective for a source arca of up to 30 acres. The model also assumes an infinite souree, and
that the source extends to the water table, Attenuation in the unsaturated zone is not
considercd, however dilution is assumed within the aquifer 10 the point of compliance at the edge
of the site by applying a default DAF of 10. Because the source being considered here is much
smaller than the 30 acres assumed by the USEPA, the default DAF of 10 may be en
underestimation of dilution/attenuation. Although, since the area will be capped, the infiltration
rale considered in the derivation of the DAF may be small and the default DAF of 10 could be
an overestimation, The derivation of a site specific dilution/attenuation factor is recommended,
however at ihis time site-specilic values are unavailable.

For the derivation of inorganic soil clean-up levels, Kds modeled for a soil pH of 8.0 were used.
For comparative purposes, Table 5 presents soil clean-up levels for hazard quotients of 0.1, 1.0
and 10, calculated using the USEPA Kds modeled for soil pH levels of 6.8 and 8.0 (USEPA,
1994b). Site-specific average pH is 7.8. Comparison of these values indicate that the only metal
to be added by & lower site pH would be nickel. However, using the maxdmum valucs detected for
the various depths for chromium, cadmium, and thallium for remediation extent would encompass
nickel contaminated soils.

. . Table 5
Site-Specitic Interim Remediation Levels Protective of Groundwater Based on pH Specitic Kds
Hi =0.1 Mot Ml = 10
Compound Maximum Concentrstion N 6.8 T oH 3.0 pH 8.9 r YY) 4 8.8 j pH 8.0

Metals implkp) . :
Cadmlyrn 334 0.219 B2 219 B2.4 219 8R4
Chromium (hexavalent) 2940 0.35 0.259 .35 2.58 35 259
Copper ! 3an NC NG 13000 3700 NC - NC
Nigka! B0 - 1.55 ‘10.% 155 108 - 155 - 1050
Thallum -~ 58 . 00208 . 0.0281 0208 " 0281 . - 208 281
U For copper, a toll clean up lavel was proposed using the MCL of 1.4 mg/l. NC = not caleulated. -
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It should be noted that the methodology used here hes been used by the State of Florida to
develop soil clean-up goals based on Jeachability, however it is still under review by the USEPA.
The Kd's proposed for use with the inorganic compounds were submitted for general review in
July, along with the soil/water partition cquation. This guidance is being used by the USEPA on
a pilot basis for remedial investigation/feasibility studies.
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NAS-JAX Plating Shop
Ebasco Environmental
Contract Number N47408-92-D-3059

Soil Sampling Results >
1A-1 | 1A-2;71A3 2A-1 2A-2 l 2A3 | 3A-1 | 3A-2 | 3A3 | 4A-1 | A2 L‘U\G SA-1} SA-2 5A3 1B-1]| 1B-2 1B-3W
Metals (mg/ig) ' _
Alpminum 3,520 1 497 | 123 | 1,860/2,830( 346G 119 {3,120 | 2210 [ 780 | 470 | 407 | 582 }1,440| 334 955/893 | 1,220} 2,090 } 126
Calcium 1,360 1,160/1,130 3,070 1,740 1,770/1,940 | 1,330 | 2,380
Chromium 65 48/64 65 | 36 { 179 37 33 _ 30 | 51
Iron 4,050 | 482 | 144 } 2520/33201 504 241 | 230 | B11 575 | s47 { 417 | 178 {1,530 443 | 1,680/2,010]1,950{ 3,160 | 158
Lead 65 (0761 15 40/44 0.74 14 43 20 23 23 21 54 10 7476 4.1 42 1.6
Mangancsc 191 68| 146/18.1 32 a1 33 143 4.0 55 96 35 200/27 (119} 142 | 111
Mercury 0.13 ] 030/0.04
Selenium 27 24
Thallium 55 sa _

Zinc - 6.7 49/56 6.1 7 BL/6Y -93 10.5 g0
pI [ 765 [440 {690 8as/835 | 535 | 730 | 880 | 805 | 7.80 | 850 | 820 | 730 | 930 [ 810 | 6.00/630 | 845] 365 [_s:og_]
Cranide (mp/ke) | il L [ 1 1 1 | [ | [ [ 1
Volatile Organic Compounds {mg/kg)

~ Acctone 0.140 0.024/0.053 0.061 | 0.016 | 0.056/0.020 | 0.065 |
' - 1(0.041/0.047)
4-Mcthyl-2-Pentanone 0.01S )
Tolucne ND/ND
_ | F {(ND/0.015)
Semi-Volatile Organic Componrds (mg/kg) 4
Butylbenzylphthalate 0.700 :
Fluoranthene ") 0830
’ Pyrene . 0.640
Chrysenc - 0.440 Z.
Beozo (b) Huoranthene 0.500
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: NAS-JAX Plating Shop

Ebasco Environmental
Contract Number N47408-92-D-3059

Soil Sampling Results

[ 2B1] 282 | 283 | 381 | 382 | 3B3 | 4B-1 | 4B2 | 4B3] sB-1 | sB2] sp3 [ 1ca [ic2fica] 2c1 [acz2cd]
Metals (mg/lq) - '
- Aluminum 3,850 946 | 592 | 234 [ 104/178 [ 4750 | 182 [ 169 [ sma | 181 [ 1970 [ 3500 | 222 | 149 | 1,120/63 | 279 | 654
o ) : . ol :
Calcium 1570 R 1920
Chromiom - | 77 115 84 |o62/ui| 759 | 42 | 319 39 | 74 29/ND 8
Copper . 78
Ion  J420] 576 | 110 | 83 | 407 | 1297269 [ 13500 340 [ 202 | 995 | 293 | 1980 | 6940 | 396 | 156 | 1,590/96 | 458 | 106
2
Lead S0 | 10 13| s0 [ 101 112 ] 31 | 21 | 18| 43° 27 | 53 | 08 | 13 | 20716 | 82 [ 17
Maoganese | 28.1 87 | 13 104/122] 53 61 ] 15 115 | 176 75 | 9614 114
Mercury 044
VYanadium 18.1 e 11.5
Zinc 2.4 4.0 63 59 23 9.6 ND/4.7
pH ] 830 [ 450 | 595 | 820 | 7.50 [ec0/695] 740 [ 735 {630 | 835 [ 755] 590 | 820 | 545 | 660 [9.15/890] 605 {555
Crutegrd | | 1 1 | | R T A I N R N . I
Volatile Organic Compounds {mg/kg) = . . : T -
l Acctone | - [ opss 0.017 ND/0.01
. , . | 8-
Chloromethanc _ . 0.053 0.018 ' v _ -
Semi-Yolafile Organic Compounds (mg/kg) : ’ £ e
Beazo{b) - .} - 0410/N
flucranthene . D




NAS-JAX Plating Shop

Ebusco Environmental
Contract Number N47408-92-D-3059

. Soil Sampling Results )
I ac1]3czf3ca| sca [ aca [sca] scz2 | ip1lip2|ip3{ep-1f202{2p3]3D-1)3D2] 3D3 ap-1| 4D2
Metals (mg/kg) *
Aluminum 654 | 1,620 | 6,980 ] 1,040 | 1,830 | 479 | 1,750/2,020 | 1,000 | 251 | 587 |3,450| 264 | 124 | 145 | 829 | TIZ/783 | 596 | 78
Arscnic - ' 25 M
Cadmium 15 | 68/76 ] 61 | 246
Calcium 2,570 1,750 6,980 2,830 5070
Chromium ~ | 742 [1280-f 246 | 261 } 31 | 29 3.1 72 71 | 28 | 925| 60/49 | 694 | 413
Cobalt 403 104
Copper 65.1 , 150 | 194 { 108
Iron '1320 { 790 { 6,380 | 16000 | 1310 | 469 | 584/673 | 2,000 | 367 | 158 [5,220] 359 | 208 {4480| 275 | 576/572 | 569 | 898
Lead 22|15 78| 56 | 36 ] 25| 2123 | 23 (2108} 59 {21012 |17} 13] 2729 |23} 767
Manganese | 7.4 s4a | 708 | 55 | 66 | 712 109 | 269 64 | 248 - |52} 8¢
Nickel 10.2 ] 296 | 216
Silvee 175 43 30 | 103
Vanadium 171
Zinc 9.4 52 127 | 42 11.7 631 111
pH [ 970 [ 740 | 665 | 8s0 | 690 [ 1230 7207685 | 880 [4ass[s3s[8s0]sss ] 675 [1110] 770 | 7357730 {1130] 970 I
Cyanide (mg/kp) | i 27 16/28 | 1 | 15 1
Volatile Orgnnic Compounds (mg/iq) . )
Acctone 0.042 { 0.038 0029 | 0.063 | 0200 | 0.040/0.029 | 0.027 0.016 / |oa0 0.024/0.068 | 0.033 | 0.035
- - 4-Methyl-2- 0017 | '
Pentanonc
Tolucac 0.014
Trichlorocthene | 0.110 ND/0.049
Xylcae (total) | 0.059 0.034 0.028 ND/0.064
1,2 Dichloroethenc e 0045 | 0.017
Semi-Yolatite Orpanic Compounds (mg/lq)
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B Butylbenzylphthalate

1.400

“ Bcnzp (a) Pyrenc

1.000
(1700)

0.690
(0.930)

L



- NAS-JAX Plating Shop '
Ebasco Environmental
Contract Number N47408-92-D-3059

Soil Sampling Results

| | sD1|sp2| D3| 1E1] 1E2 | 163 | 261 |2E2]283] 361 [ 3E2 | 3E3 [4B1] B2 [4E3[sE1] SE2 | SE3
Metals {mg/kg) ! : '
Aluminum 1,820 | 167 | 356 | 2450 | 9,550 | 865 | 1040383 | 161 | 131 | 2,730 | 1,520 | 1,510 | 343 | 185 } 962 | 449 | 112/183 | 456
Arscnic - : 35 s
Cadmium 334 | 620 4338 37 | 51 | 63 13 | 73 149/140 | 149
Calcium 16,800 | 3,560 3,930 | 1,330 | 1,410/1,130 60,500 | 24,500 | 26,700
Chromium 73 25 § so | 179 | 105/472 ) 47 | saf w02 ] 294 f 99| | 254}
Capper 311 | 586 | 800 7.1 . 68/1.1
lIron . 2,430 | 318 | 2,150 | 2,340 [ 11,200 1,010 | 3,180/737 | Sox |1,420] 1,420 | 1,460 | 1,440 | o8 | 398 | 996 | 683 { 312/356 | a2
Lead ' 83 (14| 154 40 | 76 | 66 | 35/19 | 90 ] 48| 619 | 754 | 830 | 14 23 | 1S | 052/065] 18
Magncsiom 1,940 2330
Mangancse . 16.1 179 | 1591 w2 715 | 170/52 69 | 918 | 379 | 360 | 37 42 | 55 153
Mcreury 034 0.08 0.06
Nickel - 542 | 182| 584 173 333
Vanadium . 178
Zinc 330 | 148 87 | 29 | 100 | 257/110 | 50 | 54 | 710 | 403 | 660
pli R [ 850 [830] 755 [ 820 [ 650 | 430 | 850/885 [ 750 | 520] 840 | 840 | 840 [ 840[-860 [ 830 ] 80 [ 890/885] 7.40 |
[omisceso w2 ]| | | 1 | T 1 1
Yelatile Organic Componnds {mg/kp) . ' _
Acctonc . 0.017 0023 | 0014 | ¢.020
| Telueae : ' i s loo |
Semi-Yolatile Organic Compounds {(me/ky) ™ ) R L B E
bis (Z-cthylhexyl) . [ l r Tisoo] - - - |=
Phthalate | . ' : . . ) LI IR TS




NAS-JAX Plating Shop
Ebasco Environmental
Conlract Number N47408-92-D-3059
Soil Sampling Reésults ’
_ 1F-1 | 1F2 [ 1F3 | 2F1 | 262 [ 263 [ 3F1 [ 3F2 ] 3F3 [ 4F1 | aF2 | 4F3 | sE1 [ sF2 | sF3 [ BB-1 | DD |
Metals (mg/ke) )
Aluminum 3900 309 [ 2030 1,100 200 | 139 | 944 | 523 [403/599| 737 | 200 | 2240 | 371 | 154 | 275 | 126 | 248
Cadmium 23 17 517 | 10 | 126
Caldum 3970 2,570 7,390
Chrominm 83 49 | 29 3.0 27 | 32 | 331 142 | 921
Cobalt 208
Copper 54 784 | 593
Iron 4,400-| 547 {2240 {2350 | 415 | 205 | 1,530 | 597 [391/595| 911 | 327 | 2430 s | 200 | ;37 { 339 | 5B
Lead 60 | 051 | 31 | 20 12 | 6| 066 | 14719 25 | 075 | 46 { o® 17 | 338 | 315
Manganesc 258 | 41 | 87 | 283 158 | 119 | 3495 B2 | 151 | 40 41 | 61 | B9
Mercury 006 - 012 | 006
Sclemom 26 —
"~ Silver 90 | 23 1311 95
Thallivm - 43 0.18/52
Zinc 101 6.1 73 42 15 776 | 131
pH 900 | 675 | 720 | 900 | 505 | 635 | sa5 | aso 8.’?05/8.7 850 | 890 | 825 790 [ 1000 | 770 | 790 | 815 1
Cyazide (mg/kg) | | | | 18 | 100
Volatile Organic Compounds (mg/ke) _, /
. Acetonc 0.040 0.025 0.019 0.031 ! 0012 0057 | 0003
Tolucne L 0012
Trichloroethene 0.042
SRR (0.026)
“ 2-Butanonc i . 0.015
ISum-Volutil: Orpanic Compounds (mg/kg) 1, : o
[ bis (z-cmymm) Phtlalate [ ] [ [ Toe ] 7.000




NAS-JAX Plating Shop
Ebasco Environmental
Contract Number N47408-92-D-3059

Soil Sampling Results

vir [ via [ w2 U vsa ]l w2 [ s1a | s29 [s3a ]} N2 [N ] wa | ne2
Metals (mg/kg) ' .
Aluminum 1370 | 1,100 634 1,59 709 261 404 a10 | 1040 | 438/1,610 | 1,500 | 7300 178
Arsenic : , ' 37
Barium S0.0
Cadmium 19 18 30.8 7.9 - 156 516 | 141/743 - 42 108
Calcium 1810 | 8880 | 36900 | 1190 | 31400 | 4810 | 5410 | 11,900 854/1,410 12,000
Chromium 198 6.0 243 155 77.1 , 460 4.5 585 |2,940/1200| 1340 | 280 178
Cobalt 320 ] 286 | 12i/6 | 204
Copper 73 994 4713 149 116 126/173 n2
Iron 3810 931 1040 | 12300 | 1270 | 298 2120 | 1,50 | 1240 | 43472010 | 201 | 9380 181
Lead . 334 151 280 442 8 22 853 8.7 4.0 24/30 25 |- 120 17
Magnesium : [ 1,540
Mangancse 329 276 119 113 136 46 10.4 83 | 18 | 83/175 | &1 369 9.4
Mercury - 061 091 058 0.19 0.05
Nickel | 327 %00 | 103 24/115
Silver 28 . 71 : 257 654 | S9/117 ' 118
Yanadium ! 158 -
L Zine 104 | 556 190 297 422 , 1B ‘151 | 804/182 201 !
{ pH - | 765 | 830 | 84s | 820 | 850 [ 960 | 1080 [ 1080 [ 825/] 6557705 | 670 | 840 | &5 |
Cyavide (mg/kp) - | - | 18 | | 52 | i !
Volatile Organic Compounds (mg/kg) _ ! :
| Acctonc 0.033 : 0.021 0.049 | 0.083 | 0.026/ND | 0022 | 0047
4-Mcthyl-2-Pcotanons . ' 0.053 :
Toluene N 0.034 8052 ND/0.014
Xyleae {tolal) _ 0.014 0370 .
Ethylbenzene : ' 0.095




NAS-JIAX

ating Shop

Bbasco Envirenomental

Contract Number N47408-92-D-3059

Soil Sampling Results

_ vit | v21 | v22 [ va1 [(va2 | s1a | &1 [s31|mel] N2 | N3 | N T ™2 |
1 ChloroTcnzch n T | 0.026
2-Butanonc 0.018 < .
Scmi-Yolatile Organic Compounds (mg/lg) e
Fluoranthcne 1.400 4200 0.960 0860
. Pyrcoe 2.200 2.900 1.300 -0.500
Cliysene 1900 | 2800 | 0790 0.610
Benzo (b) fluoranthenc 2.9500 2800 1200 - 0340
Benzo (a) pyrenc 0370 1.400 1600 0510 0390
bis {2-cibylhcxyl) Phthalate 3.000 | : -
Di-n-octy! Phthalate 1,400 7
Benzo (a) Anthracenc 1500 1.300 0.600 <0340 -
1,2-Dichlorobenzenc — ND/1300
Dibenzofuran 0.120
Fluorenc 0.160
Anthracene 0310
Carbazole 0.490 P
i Phcnaathrene 2600 | 0800 ’ 0570 . i
I Acenaphthene 0.270 B ; ﬁ
| 1adeno (123-od) pyrenc 0720 | 1200 | 0420 T R
| Beuz (gh1) peryleac 0750 | 1100 | osm K |
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